Supporting information: this article has supporting information at journals.iucr.org/e Synthesis and structural study of tris (2,6-diaminopyridinium) V complex, were obtained by slow evaporation at room temperature of an aqueous solution containing vanadium pentoxide, oxalic acid and 2,6-diaminopyridine. The asymmetric unit contains one bis(oxalato)dioxovanadate(V) anionic complex, three 2,6-diaminopyridinium cations and two and a half uncoordinated water molecules. The mononuclear vanadium(V) anions are connected to the organic cations and water molecules through a strong N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen-bond network, consolidated by -stacking interactions, to form a three-dimensional structure.
Chemical context
The coordination chemistry of vanadium has received great attention during the last few decades. Many vanadium complexes of the oxalate dianion have been reported having biological (Kordowiak et al., 2000; Leó n et al., 2013) and catalysis applications (Mishra et al., 2002; Maurya et al., 2003) . Many non-polymeric structural architectures of vanadium oxalate compounds have been reported, among which the synthesis of mononuclear bis(oxalato)dioxovanadate(V) complexes is limited to the easy formation of aquabis-(oxalato)oxidovanadate(IV) (Lin et al., 2004 , Aghabozorg et al., 2007 , Sehimi et al., 2016 . Dioxovanadate(V) compounds have been studied less often; reported structures include triammonium bis(oxalato)dioxovanadate(V) dihydrate, (NH 4 )[VO 2 (C 2 O 4 ) 2 ]Á2H 2 O (Hoard et al., 1971; Atovmyan et al., 1972) and tripotassium bis(oxalato)dioxovanadate(V) trihydrate, K 3 [VO 2 (C 2 O 4 )]Á3H 2 O (Drew et al., 1974; Stomberg, 1986) . We report here the crystal structure of a novel dioxovanadate(V) complex, (I).
Structural commentary
The asymmetric unit of (I) is composed of a complex [VO 2 (C 2 O 4 ) 2 ] 3À ion, three protonated 2,6-diaminopyridinium ISSN 2056-9890 cations (C 5 H 8 N 3 ) + and two and a half uncoordinated water molecules (Fig. 1 ). The anionic complex has an overall charge of À3, requiring a vanadium atom with an oxidation state +5. This formal value is in good agreement with the bond-valencesum calculation (Brown & Altermatt, 1985) , which gives a value of 4.99 valence units.
In the coordination polyhedron of V V , the central vanadium has distorted octahedral geometry with two terminal oxygen atoms and four oxygen atoms from two oxalate groups. The two terminal oxygen atoms O1 and O2 are located at shortened V-O distances of 1.6433 (8) and 1.6317 (8) Å , respectively, which is typical for a double-bonded vanadyl group, and form a cis-vanadyl grouping in the usual monodentate fashion. Substantially elongated complexing bonds [2.1644 (8) 
Supramolecular features
The charged components are connected by an extensive hydrogen-bonding network. The amine and pyridine nitrogen atoms of the 2,6-diaminopyridinuim cations act as hydrogenbond donors and coordinate the complex ions [VO 2 (C 2 O 4 ) 2 ] 3À to each other or to water molecules via N-HÁ Á ÁO hydrogen bonds as shown in Fig. 2 , with bond lengths between 1.87 (2) and 2.61 (2) Å (Table 1) .
The three nitrogen atoms N5, N6 and N8 of the first 2,6-diaminopyridinium cation act as donors of five hydrogen bonds, N5-H5BÁ Á ÁO4
i , N5-H5BÁ Á ÁO5 i , N8-H8AÁ Á ÁO7, N6-H6AÁ Á ÁOW1
ii and N6-H6BÁ Á ÁO10 (Table 1) , and link two complex ions to a water molecule. Table 1 Hydrogen-bond geometry (Å ,  ) . 
Figure 1
The asymmetric unit of (I) showing the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level for non-H atoms.
In the same way, the three nitrogen atoms N10, N11 and N13 of the second 2,6-diaminopyridinium cation act as donors of six hydrogen bonds, N10-H10AÁ Á ÁOW3, N10-
iii and N11-H11BÁ Á ÁOW2 iv (Table 1) , coordinating a complex ion to two water molecules.
The third 2,6-diaminopyridinium cation links three complex ions via the six hydrogen bonds N15-H15AÁ
i , N16-H16BÁ Á ÁO3 and N18-H18Á Á ÁO1 i (Table 1) , established by their three nitrogen atoms N15, N16 and N18.
The water molecules act as hydrogen-bond donors via five O-HÁ Á ÁO hydrogen bonds involving their oxygen atoms, (Table 2 ) and coordinate the complex ions to the water molecules, generating R 5 5 (13) and R 10 10 (36) hydrogen-bonded rings, as shown in Fig. 3 .
The 2,6-diamnopyridinium cations in the supramolecular structure of (I) are paired via -stacking with intercentroid distances of 3.6652 (1) and 3.8155 (2)Å , as illustrated in Fig. 4 , consolidating the three-dimensional network (Fig. 5 ).
Synthesis and crystallization
All reagents and solvents were commercially available and used without further purification. Elemental analyses for carbon, nitrogen and hydrogen were performed on a 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Hydrogen atoms of the 2,6-diaminopyridinium cations and water molecules were located in difference-Fourier maps and refined freely with isotropic displacement parameters.
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Tris(2,6-diaminopyridinium) bis(oxalato)dioxidovanadate(V) 2.5-hydrate
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. (5) 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

